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(54) Linked multi-segment landing gear door for aircraft 



(57) A door assembly (30,32) for a landing gear of 
an aircraft. The door assembly comprises a door section 
that in turn has two panels (44,46), moveable between 
closed and open positions by means of a positioning 
section (40). In one embodiment, the positioning section 
comprises mounting arms (88,106) fixed to the panels 
which are connected by parallel linkages (98) and which 



FIG. 1 



move the panels in a rotational path from a closed po- 
sition aligned with the door opening through a path of 
rotation to a location spaced laterally of the door open- 
ing, with the panels being in proximity with another and 
these partially overlapping. In another arrangement, the 
inside surfaces of the panels (204,206) face one another 
in the open position, and the panels are hinge mounted 
(208) to one another. 
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Description 

Background of the Invention 

a) Field of the Invention. 

[0001] The present invention relates to aircraft land- 
ing gear, and more particularly to such a landing gear 
which is particularly adapted to be used with larger air- 
craft and provide proper ground clearance and also 
clearance for inspection and maintenance of the landing 
gear. 

b) Background Art. 

[0002] Airplanes commonly have retractable landing 
gear, where the landing gear has a stowed position with- 
in the airplane structure, and an operating position 
where the landing gear extends from the airplane struc- 
ture so that the landing gear wheels can properly en- 
gage the ground surface. Accordingly, the fuselage of 
the airplane (or other body carrying the landing gear) is 
provided with landing gear well doors which remain 
closed during flight, but are opened before landing to 
permit the landing gear to be moved to its operating po- 
sition for ground engagement upon landing of the air- 
plane. 

[0003] Proper utilization of space is, of course, very 
important for most all aircraft. Also, it is necessary to 
provide the various components of the airplane with 
proper access and clearance for maintenance, repair, 
etc. With landing gear, for example, it is desirable that 
when the airplane is on the ground, the landing gear 
doors and other components are positioned to provide 
proper clearance to facilitate wheel inspection and 
maintenance. Also there are minimum clearance re- 
quirements on both sides of the body to accommodate 
wheel change and supporting equipment. 
[0004] A search of the patent literature has disclosed 
a number of devices related generally to aircraft or other 
transportation vehicles, showing various doors and oth- 
er closure mechanisms for a variety of purposes. These 
are the following: 

[0005] U.S. 2,378,856 (Laddon et al.) illustrates a 
"sliding closure for aircraft". In Fig. 1, there are shown 
the closure doors 24 which are flexible and move in 
tracks from a lower position (on the left side of Fig. 1 ) to 
an upper position (right side of Fig. 1). This could be 
used, for example, for providing a bottom opening for 
the discharge of bombs. Fig. 4 shows another embodi- 
ment where this could be used as a sliding enclosure 
for a tail gun compartment or "any other access open- 
ing". 

[0006] U.S. 2,445, 1 31 shows a door mounting system 
for an aircraft where the door moves a short distance 
laterally in the channels 13-16. When the door is moved 
to the position in Fig. 3, the several rollers 26 become 
aligned with an upper channel 35 and the lower channel 



938 A1 




36 and then the doors slip laterally to the position of the 
Fig. 5 to its open position. 

[0007] U.S. 2, 604,281 (McCall et al.) discloses a door 
structure for a bomb bays in the military aircraft. In Fig. 

5 3, there is shown a linkage by which the two bomb bay 
doors 7 are moved outwardly to the open position. As 
can be seen in Fig. 3, the left door 7 pivots about the 
location 53, and is interconnected to the location 53 by 
a strut 65. A rod 69 is actuated by the hydraulic actuator 

10 50 to move the arm 66 downwardly to in turn cause the 
strut 67 to push the door 7 upwardly and outwardly, ro- 
tating about the pivot point 73. The right door 70 is con- 
nected to an arm 55, the lower end of which connects 
to the right door 7 and the upper end of which connects 

*5 at 77 to an actuating linkage connected to the hydraulic 
actuator 50. When the hydraulic actuator 50 is extend- 
ed, this moves the upper end of the arm 55 on an arcuate 
path counterclockwise to open the right door 7. 
[0008] U.S. 2,658792 (Scott) illustrates a door which 

20 is slid from a closed position parallel to the outside con- 
tour of the body to a forward position so that it is within 
the body of the vehicle. 

[0009] U.S. 2,670,156 (Clark et al.) shows a catapult 
hook mechanism and Fig. 9 shows the door and the 

25 hinge mechanism by which the door 81 is moved. There 
are two L-shaped strips 86 and 87 pivotally connected 
at a center location, one being pivotally connected at 90 
structure, and the other end at 95 to the door panel. The 
second member is mounted at 94 at a slot and has a 

30 pivot connection 92. 

[0010] U.S. 2,921 ,501 (Parot) relates to a system for 
an aircraft to release a load, such as bombs. Fig. 5 
shows a mechanism for opening the two lower doors 2. 
There is provided a pair of arms which are actuated by 

35 the member 7. Each of the doors has two rollers which 
fit in respective curved tracks 29 and 30 to move the 
doors out of their closed position, then rotate these up- 
wardly to the position within the fuselage, such as shown 
in the broken lines at the left of part of Fig. 5. 

40 [001 1] U.S. 3, 1 74,7 1 2 discloses a hold door for an air- 
craft. This is designed so that the door can have a cir- 
cular cross sectional configuration to conform to the 
contour of the fuselage. The door member 6 and 7 are 
mounted in sideways so that these can move from the 

45 closed position in a circular path upwardly along the out- 
side of the fuselage. 

[0012] U.S. 2,486,721 (Miczinski) shows a closure 
flap assembly for a lift drive mechanism in an aircraft. 
There are two flaps 1 and 6. The forward flap is pivotally 

so located at a forward location and is rotated about that 
pivot location by a link 4 which rotates counterclockwise 
(see Figs. 1 -3) to move the door from the closed position 
(Fig. 1) to the open position (Fig. 3). The swing end of 
the link 4 is connected by the link 5 to a member 14 

55 which connects to the rear flap 6. Movement of the link 
5 causes the flap 6 to move linearly in a slot 1 0, and it 
is also connected by a link 12 to cause a rotating motion 
of the flap 6 so that it is located in its open position (Fig. 
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3) to extend downwardly. 

[0013] U.S. 3,506,223 (Flemming) discloses an air- 
plane having a lifting drive with two flaps which are 
moved from a closed position (Fig. 1) through an inter- 
mediate position (Fig. 2) into an open position (Fig. 3). 
The member 5 is attached pivotally to two arms 6 and 
7 positioned and configured so that the flap 5 swings 
downwardly and rotates. The forward flap 4 is fixedly 
connected by the member 12 to a pivot location. The 
member 12 and the link 6 are interconnected by a link 
13, and are driven by a linear actuator. 
[0014] U.S. 3,585,757 (Ritchie et al.) discloses a pas- 
senger door for an aircraft which is adapted for use in 
high altitude flights where the cabin is pressurized. To 
open the door, the door is moved inwardly and upwardly 
and travels on tracks that have a non-constant curvature 
and extend upwardly. 

[0015] U.S. 3,718,171 (Goodwin) shows a door for an 
aircraft, and more particularly for the cargo hold of the 
aircraft, where the door is made in two sections pivotally 
connected to one another. The door is hinge mounted 
at its upper end, and there are intermediate jacks 26 at 
the location of the hinge connection for the two door sec- 
tions to provide limited movement of the two door sec- 
tions relative to one another when the door moves to its 
open position. 

[0016] U.S. 2,457,625 (Amiot) discloses a means for 
controlling the closing and opening of two lower doors 
P. The two doors are moved from the closed position 
(Fig. 1 ) to an intermediate position where the outer edg- 
es of the door are lifted upwardly by the arms 7 moving 
vertically, and then the arms 7 move circularly about 
center axis 11 to rotate the doors to the stowed position 
of Fig. 3 within the fuselage. 

[0017] U.S. 2,731,221 relates to an aircraft door in- 
stallation for high speed aircraft, particularly the type 
from which bombs or other loads are dropped in flight. 
There are right and left door sections, with each section 
comprising two door panels pivotally mounted to one an- 
other at 14. The outer door section is hinge mounted to 
the aircraft structure at its upper outer pivot location 13. 
An arm 15 extends upwardly to a pivot location, and the 
lower end is pivotally mounted to the inner door. As each 
door section is moved outwardly and upwardly, the two 
panels of each section rotate toward one another and 
in the fully open position the outer door is above the in- 
ner door, and both extend laterally outward from the air- 
craft. 

[0018] U.S. 5,181 ,677 (Kaplin et al.) discloses a door 
assembly for an aircraft where there is a sliding door 
secured by tracks and is moved laterally between its 
open and closed position. 

[0019] It is an object of the present invention to pro- 
vide an improved landing gear door assemblies having 
a desirable balance of operating features, and which are 
particularly adapted to provide proper clearance for the 
landing gear, maintenance, and tire replacement and re- 
pair, while yet maintaining proper effective operation to 
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meet the overall requirements of the aircraft. 
Summary of the Invention 

5 [0020] The door assembly of the present invention is 
arranged to be used in conjunction with the landing gear 
of an airplane, where the landing gear has a stowed po- 
sition in the airplane and an operating position. The air- 
plane has a landing gear door opening which is defined 

10 at least in part by first and second door opening edge 
structures, through which the landing gear travels on a 
travel path moving between its stowed an operating po- 
sitions. 

[0021] In a first and second embodiment, the door as- 
15 sembly comprises first a panel section comprising at 
least first and second panels, each of which has first and 
second side edges and an alignment plane extending 
between the first and second side edges. The panels 
have a closed position where the panels are positioned 
20 side by side to extend across at least a portion of the 
door opening. 

[0022] There is also a positioning section operatively 
connected to the panel section to move the panels from 
the closed position to an open position where the panels 
25 are in proximity with one another, with the alignment 
planes at least partially overlapping one another and the 
panels being clear of the traveling path of the landing 
gear. 

[0023] This first and second panel each have an out- 

30 side surface which in the closed position is facing am- 
bient atmosphere, and an inside surface. The position- 
ing section is arranged so that the first and second pan- 
els are moved to the open position where the inside sur- 
face of one of the panels is adjacent to the outside sur- 

35 face of the other of the panels. 

[0024] In a preferred form, each of the first and second 
panels is fixedly attached to first and second mounting 
arms, respectively, and a second end connected to its 
related panel. Each panel moves from its closed position 

40 to its open position by traveling rotatably about the fixed 
pivot location of its related mounting arm. 
[0025] In a preferred form, the panels and there relat- 
ed mounting arms are arranged to rotate in a direction 
away from the second edge structure and toward the 

45 first edge structure, and each mounting arm in the 
closed position of the panels extends from its related 
panel in a direction away from the second edge structure 
to its related pivot location which is spaced from its re- 
lated panel away from the second edge structure. 

50 [0026] More specifically, when the panels rotate from 
the closed position to an intermediate position, the two 
panels are positioned below their related pivot locations, 
and when the panels are moved to the open position, 
the panels are further from the second edge structure 

55 than their related pivot locations. Also in a preferred con- 
figuration, the first and second arms are connected by 
a connecting link having a first link pivot connecting end 
connected to the first mounting arm at a location spaced 
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from its related arm pivot location, and a second link piv- 
ot connecting end connected to the second arm at a lo- 
cation spaced from its related arm pivot location. Also, 
the first and second ends of the connecting link are po- 
sitioned from their related arm pivot locations by approx- 5 
imately equal distances. Further, the arm pivot locations 
are spaced at a distance approximately equal to spacing 
of the link pivot locations. In this manner, the first and 
second pivot locations and the first and second connect- 
ing locations of the link form a parallel linkage. 
[0027] In this first embodiment, there is a third panel 
having an alignment plane and first and second side 
edges. The first, second and third panels are positioned, 
in the stowed position, so that the three panels extend 
across the door opening. The positioning section is ar- 
ranged to move the third pane! to a location having its 
alignment plane overlapping with an alignment plane of 
at least one of said first and second panels. 
[0028] In a preferred form, the third panel comprises 
a rigid panel component having first and second edge 
portions. The first edge portion has a pivot connection 
to said first edge structure and pivots about the pivot 
connection of the first edge structure between the open 
and closed positions. 

[0029] There are operative linkage connections be- 
tween the first, second and third panels, and there is an 
actuator connected to at least on of said panels to cause 
rotation of the connected panel and thus cause rotation 
of the other two panels. In this specific embodiment, the 
actuator is connected to the third panel. 
[0030] In this first arrangement in the airplane, the 
door assembly described above is positioned at a side 
location of a fuselage of the airplane, and the third panel 
section is positioned at a furthest outward position from 
the center of the fuselage, relative to the first and second 
panels. The three panels are arranged so that in the 
closed position, these extend from the side portion of 
the airplane toward the center, and in the open position, 
they are positioned at the side of the airplane and extend 
laterally outwardly from the side of the airplane. 
[0031] In the third embodiment, the first and second 
panels, having outside surfaces and inside surfaces, are 
arranged relative to the positioning section so that in 
moving the panels from the closed position to the open 
position, the inside surfaces of the two panels are in the 
open position facing one another, and the alignment 
planes of the two panels are at least partially overlap- 
ping. 

[0032] More specifically these panels of the second 
embodiment are hinge connected along adjacent side 
edges, and in the open position, the two panels are ro- 
tated toward one another during deployment to the outer 
position so that the inside surfaces of the two panels 
face one another. 

[0033] Desirably, in the third embodiment, the panels 
are hinge connected along adjacent side edges, and in 
the open position, the two panels are rotated toward one 
another during deployment to the open position so that 



the inside surfaces of the two panels face one another. 
[0034] The positioning section of this third embodi- 
ment comprises a main positioning arm which is pivot- 
ally mounted about a fixed pivot location. The fist and 
second panels are operatively connected to the arm so 
as to be carried rotatably by the arm from the closed 
position toward the open position. The positioning sec- 
tion further comprises a positioning linkage bound to the 
arm and interconnected to at least one of the panels so 
as to cause said one of the panels to rotate relative to 
the other of said panels. 

[0035] Also, the positioning section of the second em- 
bodiment has a secondary positioning link having one 
pivot end attached to fixed structure and a having a sec- 
ond end operatively connected to the positioning linkage 
so that with rotation of the main positioning arm, the sec- 
ondary positioning arm causes movement of at least 
one link of the positioning linkage. 
[0036] In another embodiment, the landing gear door 
assembly comprises first and second panel sections, 
each of which comprises at least first and second pan- 
els. Each of these first and second panels has first and 
second side edges and an alignment plane extending 
between the first and second side edges. The panels 
have a closed position where the panels of the two panel 
sections are positioned in side by side alignment and 
cross the door opening. 

[0037] The present invention further comprises a 
landing gear door apparatus where there are first and 
second landing gear door assemblies. First door assem- 
bly comprises a first panel section comprising at least 
first and second panels. The panels have a closed po- 
sition where the panels are positioned side by side to 
extend across at least a portion of the door opening re- 
gion. There is a first positioning section operatively con- 
nected to the first and second panels to move said pan- 
els from a closed position to an upper open position 
where the first and second panels are in proximity with 
one another. There is a second landing gear assembly 
which comprises a second panel section having third 
and fourth panels. The third and fourth panels have a 
closed position where the panels extend across at least 
a portion of the door opening region. 
[0038] There is a second positioning section opera- 
tively connected to the second section to move the pan- 
els from the closed position to a lower open position 
where the third and fourth panels are in proximity with 
one another, and positioned below said first and second 
panels in their open position. 

[0039] In the method of the present invention, there is 
provided a door closing assembly as described above, 
comprising at least the first and second panels. Initially, 
the panels are positioned in a closed position where they 
are in side by side relationship across at least a portion 
of the door opening. Then a positioning section is uti- 
lized to move the panels from the closed position to the 
open position so as to be in proximity to one another, 
with the alignment planes at least partially overlapping 
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one another. Further, the panels are clear of the 
traveling path of the landing gear. 
[0040] Other features of the present invention will be- 
come apparent from the following detailed description. 

Brief Description of the Drawings 

[0041] 

Fig. 1 is a transverse sectional view showing some- 
what schematically one half of the airplane (divided 
along the vertical longitudinal center plane), and 
showing three sets of the airplane's landing gear in 
their downward operating position. 
Figs. 2A, 2B and 2C are sectional views illustrating 
a first embodiment of the door assembly of the 
present invention, and three successive positions. 
Fig. 2A in the closed position, Fig. 2B in the inter- 
mediate position, and Fig. 2C in the fully open po- 
sition; 

Fig. 3 is a side elevation view, partly in section, 
showing the door assembly in an intermediate po- 
sition, and also the actuating and positioning mech- 
anism on opposite sides of the door assembly; 
Fig. 4A is a sectional view showing a second em- 
bodiment of a door assembly of the present inven- 
tion, which in the present embodiment is to provide 
clearance for the wing mounted landing gear, and 
also showing a third embodiment of the present in- 
vention which is a landing gear door assembly for 
the center positioned landing gear; 
Fig. 4B shows the second and third embodiments 
of Fig. 4A in the intermediate position; 
Fig. 4C shows the second and third embodiments 
in their fully open position. 

Description of the Preferred Embodiments 

[0042] With reference first to Fig. 1 , there is shown an 
airplane 10 (only the left half of the airplane being 
shown) this airplane 1 0 comprising a fuselage 12, a wing 
14 and a landing gear assembly set 15. Three of the 
landing gear assemblies are shown in Fig. 1, namely a 
middle body gear 1 6 (only half of which is shown), a side 
mounted body gear 18, and a wing mounted body gear 
20. 

[0043] Each of these landing gear 16,18 and 20 com- 
prises a set of wheels 24, a mounting structure 26 and 
a positioning mechanism 28 which moves the gear be- 
tween its stowed and deployed position. In each landing 
gear assembly there is a set of wheels 24, a mounting 
structure 26 and a positioning mechanism 28 by which 
the landing gear is moved between its deployed or op- 
erating position and its stowed position in the wheel well. 
[0044] For each landing gear assembly, there is a 
door assembly. The present invention is directed partic- 
ularly toward the design and operation of these door as- 
semblies, and there are three embodiments in the 
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present invention, namely a first embodiment which is 
the side body door assembly 30, a second embodiment 
which is the middle body door assembly 32, and the third 
embodiment which is the wing located door assembly 
5 34. 

[0045] In the following description the term "inner" or 
"inward" shall refer to a position spaced laterally from a 
longitudinal axis 22 of the fuselage 12, and the terms 
"upper" and "lower" will refer to a vertically oriented di- 

10 rection on location. For movable components, these ref- 
erence designations will be given when the components 
are in the position with the doors closed. 
[0046] There will now be described the first embodi- 
ment of the present invention which is the side body door 

15 assembly 30. The side body door assembly 30 is shown 
in the overall view of Fig. 1 , and shown more particularly 
in Figs. 2A, 2B, 2C and 3. 

[0047] This door assembly 30 comprises a panel sec- 
tion 38 and a positioning section 40. The panel section 

20 38 comprises three panels, namely an outer panel 42, 
a middle panel 44, and an inner panel 46. Each of these 
panels 42, 44 and 46 is a relatively rigid panel, and has 
an elongate generally rectangular configuration. 
[0048] The positioning section 40 comprises an actu- 

25 ator 48 which in this particular embodiment is in the con- 
figuration of a rotatable crank arm which operates 
through a link 49 to engage an input lever 50 which is 
rigidly connected to the outside panel 42. This input le- 
ver moves the outside panel 42 in a rotational movement 

30 which in turn acts through the linkage section 52 to move 
the other two panels 44 and 46. 
[0049] In Fig. 2A, the panel section 38 is in its closed 
position. Each of the panels 42-46 has an inside surface 
54 which faces toward the wheel well, and an outside 

35 surface 56 which (with the panels 42-46 in their closed 
position of Fig. 2A) combine to form an outer aerody- 
namic surface. 

[0050] It can be seen that as the actuator 49 rotates 
to move its drive link 49 downwardly, all three of the pan- 

40 els 42-46 rotate in a clockwise direction (as seen in Fig. 
2b where the door assembly 32 is shown), in an inter- 
mediate position. As movement of the actuator 48 con- 
tinues, the three panels 42-46 are moved laterally out- 
wardly to their fully opened position. It can be seen that 

45 in this position, the three panels 42-46 are positioned 
closely adjacent to one another in parallel relationship, 
and are also positioned clear of the door opening indi- 
cated at 58. The lateral edges of this door opening 58 
are shown as an inner edge 60 and an outer edge 62. 

50 [0051] Each of the panels 42-46 can be considered 
as having an alignment plane 63 which is generally par- 
allel to the outside surface 56 of that panel 42-46. It can 
be seen that the two panels 44 and 46 have an align- 
ment plane 63 that is essentially planar, while the align- 

55 ment plane 63 of the outside panel 42 has a curve along 
a longitudinal bend line, so that the outer surface 56 of 
the panel 42 forms approximately a 90 degree curve for 
proper aerodynamic alignment. 
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[0052] There will now be a more detailed description 
of each of the panels 42-46 and also the portions of the 
linkage section 52 related thereto. In describing the pan- 
els 42-46 and the related components of the linkage 
section 52, the terms "inner", "outer", "upper" and "low- 5 
er" shall refer to the orientation the panels and their com- 
ponents, in the position shown in Fig. 2A. 
[0053] Thus, to describe first the panel 42, This panel 
has an outer and upwardly positioned end portion 64 
that is pivotally connected to stationary structure at 66. 
The opposite end 68 of the panel 42 is, as shown in Fig. 
2A, located at a position inwardly of, and below, the pivot 
location 66. It will be noted that at the outer outside sur- 
face 56 of the panel 42, there is a link 70 connected to 
a panel section 72 of a flap seal fairing 74. As will be 
explained later, as the panel 42 rotates toward its open 
position, this linkage will raise the panel section 72 up- 
wardly and inwardly to provide clearance for the panel 
42 in its open position. 

[0054] The aforementioned actuating link 49 has a 
pivot connection at 76 to the operating end of the lever 
arm 50. It can be seen that the downward motion of the 
link 49 causes the panel 42 to rotate (as seen in Fig. 2A) 
counterclockwise. 

[0055] There is a connecting link 78 which has an out- 
er that has a pivot connection at 80 to the panel 42 at a 
location approximately midway between the opposite 
ends 64 and 68 of the panel 42 (but somewhat closer to 
the front end 64). This link 78 has a bend at about its 
mid length at a little bit less than forty five degrees, so 
that there are two link section 82 and 84, this being done 
for proper clearance in the operation of the linkage sec- 
tion. The inner end portion of the link 78 connects at 86 
to an arm 88 that is pivotally connected at its outer end 
at a fixed location at 90. The opposite end 92 of the arm 
88 is fixedly connected to an outside end portion 94 of 
the middle panel 44. It can be seen in Fig. 2A that in the 
closed position, the outside end 94 and the inside end 
96 of the panel 44 are at approximately the same level 
so that the outside surface 56 (facing downwardly) of 
the middle panel 44 is horizontal. 
[0056] It can be seen that the linkage connection be- 
tween the outside panel 42 and the middle panel 44 is 
quite similar to the linkage connection between the mid- 
dle panel 44 and the inside panel 46. More specifically, 
there is a link 98 which has an outer pivot location at 
100 to a bracket 102 that is fixedly attached to the arm 
92 at approximately a center location. The opposite end 
of the link 98 is pivotally connected at 104 to an arm 106 
that is pivotally connected at a fixed location 108. The 
opposite end 110 of the arm 106 is fixedly connected to 
a outer end 1 1 2 of the inside panel 46. The inner end of 
the panel 46 is (in the closed position of Fig. 2A) posi- 
tioned immediately adjacent to the inner edge 60 that 
defines the inner lateral edge of the door opening 58. 
[0057] In the operation of this first embodiment 32, 
there will first be a description of the movement of the 
various components between the closed and open po- 



sitions. Then there will be a further description of the 
operation describing operating relationships of this first 
embodiment. 

[0058] To describe the movement of the components 
of this first embodiment, with reference to Figs. 2A, 2B 
and 2C, it can be seen that as the actuator 48 is moved 
downwardly to move the drive link 49 downwardly, thus 
causing the rotation of the outside panel about its fixed 
pivot location 64, the link 78 is pulled by the panel 42 
outwardly, with this link 78 acting through its pivot loca- 
tion at 86 to pull the arm 88 outwardly and thus cause 
the rotation of the arm 88 and the middle panel 44 to 
which the arm 88 is rigidly connected in a clockwise di- 
rection. In like manner, the link 98, being pulled by the 
arm 88 at the pivot location 1 00 pulls at the pivot location 
104 of the arm 106, to rotate the arm 106 and the inside 
panel 46 in a clockwise direction. 
[0059] As the actuator 48 continues its downward 
movement, this causes further rotation of the panels 42, 
44 and 46 until they reach the fully open position of Fig. 
2C. It can be seen that in the position of Fig. 2C the 
panels 42, 44 and 46 are positioned closely to one an- 
other, the bent configuration of the link 82 permits it to 
fit within a recess in the inner portion of the outside panel 
42, and also the middle panel 44 to be positioned more 
closely to the panel 42. Also, it will be noted that the arm 
106 has a slightly bent configuration to permit the arm 
1 06 to ftt closely adjacent to the arm 88 and also enable 
the panels 44 and 46 to be closely adjacent to one an- 
other in the open position of Fig. 2C. 
[0060] In the position of Fig. 2C, the panel section 38 
is fully open, and the landing gear can be moved down- 
wardly to its deployed position, as shown in Fig. 1. When 
the airplane has again taken off and is a sufficient dis- 
tance above the ground level, then the landing gear 16 
can be retracted into the wheel well, and the actuator 
48 is moved tt he opposite direction to cause the door 
section 38 to move back to the closed position of Fig. 2A. 
[0061] With reference to Fig. 3, it can be seen that one 
positioning mechanism 38 of the side body landing gear 
16 is located at the right end of the panel section 30 (as 
seen in Fig. 3), and the other one of the positioning sec- 
tions 40 is at the other end. The actuator 28 of the door 
assembly can be slave linked to the actuator for lowering 
and raising the landing gear so that the movement of 
the door assembly 30 between its open and closed po- 
sition is properly coordinated with the movement of the 
landing gear 16 between its operating and stowed po- 
sition. The panels 42 and 44 are sufficiently stiff so that 
the movement of the right positioning section 40 acts 
through the panels 42, 44 and 46 to cause the other po- 
sitioning section to move in the same manner. In Fig. 3 
the door assembly 30 is shown in its intermediate posi- 
tion at Fig. 2B, and the lower part of the panels 44 and 
46 can be seen. 

[0062] With the movement of the components of the 
first embodiment having now been described, the func- 
tional relationships will now be described with reference 
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to Fig. 2B. For convenience, ail of the numerical desig- 
nations that are given in 2A are not given in Fig. 2B. 
Rather, there are numerical designations for the various 
pivot locations of the linkage and only a few of the more 
relevant numerical designations. 
[0063] The inner panel 46 with its arm rigidly attached 
thereto is designated the "inner panel component 116", 
the intermediate panel 44 with its arm 88 is designated 
the "middle panel component 118", and the panel 42 for 
purposes of this discussion will be called the "panel 
component 120". 

[0064] It can be seen that the two panel components 
116 and 118 with the fixed pivot locations 90 and 108 
and the two pivot locations 100 and 104 comprise what 
could be described as a parallel linkage. In the ail three 
positions of Figs. 2A, 2B and 2C, these pivot locations 
90, 108, 104 and 100 define a parallelogram, and in Fig. 
2B come very close to being in the form of a right angle 
parallelogram. It can be seen in the closed position of 
Fig. 2A, these same four pivot locations form a parallel- 
ogram which could be described in a more "collapsed" 
position, with the line 90/108 defined by the pivot loca- 
tions 90 and 108 being closely adjacent to the line 
1 00/1 04 defined by the points 1 00 and 1 04 being closely 
adjacent to one another, and with the lower line 1 00/1 04 
be moved further laterally inwardly. In the location of Fig. 
2A, the two panels 44 and 46 are substantially horizontal 
and aligned with one another. 

[0065] With reference to Fig. 2B, it will be noted that 
the panel 46 can be considered as having an alignment 
plane 122 parallel to its lower surface, and likewise the 
panel 44 has an alignment plane 124 parallel to its lower 
surface. It will also be noted that the alignment plane 
124 is aligned so that in the position of Fig. 2A, it is mod- 
erately below the pivot location 108 and the panel 46 is 
laterally inward the pivot location 108. The alignment 
plane 119 is similarly positioned relative to its pivot lo- 
cation 90. Then it can be seen that in the fully open po- 
sition of Fig. 2C the parallelogram defined by the points 
90, 108, 104 and 100 also has the configuration of a 
"collapsed" parallelogram, but with the points 100 and 
104 positioned further outwardly, respectively, relative 
to the points 108 and 90. 

[0066] Thus, in the closed location of Fig. 2A the over- 
all "envelop" occupied by the panels 42, 44 and 46 and 
by the related linkage is relatively small, thus providing 
ground clearance. In like manner, in the open position 
of Fig. 2C, the panels 42, 44, and 46 are positioned 
closely adjacent to one another, well outwardly of the 
door opening 58, and at a level just slightly below that 
of the lower part of the fuselage. 
[0067] It will also be noted that the distance from the 
fixed pivot location 108 to the end connection location 
110 at the panel 46 is longer than the distance from the 
fixed pivot location 90 to the connecting location 92 to 
the panel 44 and that the length of the panel component 
1 1 6 (as can be seen in Fig. 2B) is longer than that of the 
panel component 118. Thus, it will be noted that in the 
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closed position of Fig. 2A, the pivot location 108 is po- 
sitioned a substantial distance from the edge 60 of the 
door opening, due to the total length of the panel com- 
ponent 116 made up of the panel 46 and the arm 106 

5 having greater length. Yet in the open position of Fig. 
2C the two panels 46 and 48 are closely adjacent to one 
another with the inner edge portions (positioned at an 
outward location of Fig. 2C) are nearly the same height 
and provide substantial ground clearance. 

10 [0068] It will also be noted that the four pivot points 
66, 90, 86, and 80 also are the pivot points of a parallel 
linkage made up of the fixed structure between the 
points 66 and 90, the arm portion 88 between the pivot 
locations 86 and 90, the interconnecting link 78, that por- 

15 tion of the outer panel 42 between the points 80 and 86. 
This parallel linkage defined by the end point 66, 90, 86 
and 80 functions in substantially the same way as the 
parallel linkage defined by the end points 90, 108, 104 
and 100, with the general alignment axis of the outer 

20 parallel linkage (66, 90,86 and 80) being slanted up- 
wardly and outwardly to a slight extent, while the other 
parallel linkage defined by the points 90, 108, 104 and 
100 being more horizontal. 

[0069] With these relationships, the benefits of being 

25 compact in the stowed and open positions, proper clear- 
ances, and effective operation are achieved. 
[0070] The second and third embodiments of the 
present invention are shown in Figs. 4A, 4B and 4C. The 
second embodiment comprises the central door assem- 

30 bly 32, and the third embodiment is the outer landing 
gear door assembly that moves a portion of a flap seal 
fairing for clearance of the outer wing mounted landing 
gear 20. These two embodiments which are illustrated 
in 4A, 4B and 4C cooperate with one another to provide 

35 certain operating benefits and together they can be con- 
sidered as a combined embodiment. 
[0071] To now describe the second embodiment, the 
door assembly 32 comprises a panel section 130 and a 
positioning section 131. The panel section 1 30 compris- 

40 es an outer panel 132 and an inside panel 133. There 
is a structural fuselage portion 134 positioned immedi- 
ately outwardly of the outer panel 132, and this has a 
bottom surface 135 which is part of the outer aerody- 
namic surface of the fuselage. 

45 [0072] Pivotally mounted to this structure 134, there 
is an arm 136 having a generally U-shaped configura- 
tion. This arm 136 has an arm portion 137 which is fix- 
edly connected to the outer panel 132, a middle con- 
necting section 138, and a third section 139 that is piv- 

50 otally connected at 140 to the aircraft structure at 128. 
The arm 132 has another pivot connection 142 located 
at the juncture of the arm portions 131 and 1 32. A drive 
rod 144 is connected to this pivot connection 142. 
[0073] There is a connecting link 1 46 which has a first 

55 pivot connection at 148 to the outer panel 132 and a 
second pivot connection 150 at its opposite end which 
is at an intermediate location to an arm 152. This arm 
152 in turn has a pivot connection at 154 to fixed struc- 
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ture, and its opposite end 1 56 Is fixedly connected to the 
inner panel 133. 

[0074] To describe the operation of this second em- 
bodiment, to move the panel section 130 from its closed 
position of Fig. 4A to its open position of 4C, the drive 
link 144 is moved downwardly against the pivot location 
142 to cause the arm 132 to rotate clockwise (as seen 
in Figs. 4A-4C) and thus cause the outer panel 132 to 
rotate about the pivot location 140. At the same time, 
the link 146, being pivotally connected at 148 to the out- 
er panel 140 is pulled downwardly and somewhat out- 
wardly to cause the arm 1 52 with the panel 1 33 to rotate 
downwardly and somewhat outwardly. Fig. 4B shows 
the panel section 130 in its intermediate position, and 
as the downward movement of the link 144 continues, 
the two panels 1 32 and 1 33 reach a position where they 
are vertically aligned and positioned adjacent to one an- 
other. The portion 139 of the arm 131 is nearly horizon- 
tal, and the arm 1 52 that is connected to the inside panel 
133 is nearly vertical. Thus, the central landing gear 18 
is able to pass through the doorway to its operating po- 
sition. 

[0075] The door assembly 34 of the third embodiment 
of the present invention will now be described with ref- 
erence to Figs. 4A-4C. This door assembly 34 of the 
third embodiment comprises a panel section 200 and a 
positioning section 202. The panel section 200 compris- 
es an outside panel 204 and an inside panel 206, these 
being connected to one another at a hinge connection 
208. 

[0076] The positioning section 202 comprises a linear 
actuator 210 and a main positioning arm 212. This po- 
sitioning arm 214 is mounted at a stationary inner end 
pivot location 214 and in the stowed position of the Fig. 
4A extends outwardly therefrom. There is also a sec- 
ondary positioning arm 216 which is mounted to a fixed 
pivot location at 218 located upwardly and a moderate 
distance outwardly of the pivot location 214. In the 
stowed position, this secondary positioning arm 216 ex- 
tends from its pivot location 218 outwardly, with a mod- 
erate downward slant. 

[0077] The main positioning arm 2 1 2 has a drive pivot 
location at 220 which is located upwardly and moder- 
ately outside of the fixed pivot location 214. The main 
positioning arm 212 also has a mid pivot location 222 at 
approximately the mid length of the arm 212 that is con- 
nected to an intermediate positioning link 224 at a loca- 
tion approximately half way between the two end por- 
tions of the intermediate positioning link 224. An outer 
end of the positioning link 224 has a drive pivot location 
at 226 where it connects pivotally to an outer end of the 
secondary positioning arm 216. At the opposite end of 
the link 224 there is a positioning pivot end 228 that is 
connected to an inner end of the inside panel 206. 
[0078] There is an end link 230 which has a first out- 
side end pivot location at 232 which pivotally connects 
to the outer end of the main positioning arm 212. The 
end link 230 connects at its inside end (in the stowed 
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position relative to the stowed position of Fig. 4A) to an 
outer end portion of the inside panel 206 a short distance 
inwardly of the hinge connection 208. 
[0079] There is an outer panel positioning link 236 piv- 

5 otally connected at 238 to the main arm 2 1 2 at a location 
between the connecting locations 222 and 232. A sec- 
ond end of the link 236 is pivotally connected at 240 to 
an upper end of the outside panel 204. 
[0080] To describe the operation of this third embod- 

10 iment, it can be seen that in the stowed position of Fig. 
4A, the inside panel 206 has its inner end 242 positioned 
adjacent to the fixed structure 128 (identified in the de- 
scription of the second embodiment) and extends in the 
stowed position outwardly with an upward slant. The 

15 outside panel 204 has a first inner panel portion 244 that 
in the stowed position of Fig. 4A is aligned with the panel 
206 in a near horizontal position. The outside panel 204 
has a second panel portion 246 which extends (in a 
stowed position of Fig. 4A) upwardly and inwardly from 

20 the outside edge of the panel portion 244 and its upper 
end 248 is, in the stowed position, against and aligned 
with the outside fairing 250. 

[0081] The positioning section 202 can be considered 
as having three main functions. The first function is to 

25 move the panel section 202 (including both panels 204 
and 206) downwardly and inwardly to the open position. 
This is accomplished essentially by the main positioning 
arm 212 moving about its pivot location 2 1 4 by the linear 
actuator 210 causing movement of the pivot location 

30 220 about the pivot location 214. Thus, it can be seen 
that initially the main arm 212 is an upper generally hor- 
izontally aligned stowed position, and in the position of 
the fully deployed position of 4C is extending substan- 
tially downwardly. 

35 [0082] The second function of the positioning section 
202 is to superimpose on the downward and inward mo- 
tion of the main arm 21 2 an additional movement where 
the panel 206 in the fully open position is rotated to a 
generally vertical location where it is positioned more 

40 closely to the main arm 212. This motion is accom- 
plished by the action of the secondary positioning arm 
216, the intermediate positioning arm 224, the end link 
230, and also the outer portion of the main arm 212. 
[0083] To explain this more completely, it can be seen 

45 that the outer portion of the main arm 212 (extending 
between the pivot locations 222 and 232), the inner por- 
tion of the intermediate positioning link 224 (extending 
between the pivot locations 222 and 228), the structure 
of the panel 206 (extending between the pivot locations 

50 2 28 and 234), and the end link 230 (extending between 
the pivot location 234 and 232) comprise essentially a 
parallel linkage. Thus, it can be seen in the stowed po- 
sition in Fig. 4A, this parallel linkage is generally formed 
in a "flattened" parallelogram in a manner that the panel 

55 206 is at a relatively close position relative to the main 
arm 212. Thus in the stowed position, the overall posi- 
tioning linkage occupies a relatively smaller amount of 
space. 
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[0084] Then in the intermediate position of Fig. 4B, it 
can be seen that this parallel linkage (extending be- 
tween the pivot locations 222, 228, 234, and 232), is 
more in the form of a rectangle, with the panel 206 being 
positioned further away from the main positioning arm 
212. Then, when there is further motion from the inter- 
mediate position of Fig. 4B to the fully open position of 
Fig. 4C, the parallel linkage (again, extending between 
the pivot locations 222, 228, 234 and 232) is in more of 
the form of a parallelogram where the panel 206 is more 
closely adjacent to the main positioning arm 212. 
[0085] The movement of the panel 204 is a result first 
of the rotation of the main arm 212 about the pivot axis 
214, and also the movement of the aforementioned par- 
allel linkage (defined by the pivot locations 222, 228, 234 
and 232) moving the panel 206 to its deployed position 
in Fig. 4C, and thus moving the hinge location 208. Then 
the positioning of the panel 204 to rotate about its pivot 
connection at 208 is a result of the rotation of the arm 
212 and of the action of the positioning link 236. 
[0086] More specifically, as can be seen by examining 
Figs. 4A, 4B, and 4C, as the arm 212 rotates and causes 
the downward, inward and rotational movement of the 
panel 206, the hinge location 208 moves away from the 
main arm 212, thus causing the panel 204 to rotate 
about the hinge 208, and to cause the pivot connection 
240 of the panel 204 to rotate about the pivot location 
238 on the main arm 21 8. The effect of this is the down- 
ward and rotational movement of the panel 204 so that 
in the fully open position of Fig. 4C, this panel 240 has 
its outer end location adjacent to the end of the main 
arm 212, and has its upper portion aligned with, and 
spaced a short distance away from the panel 206. 
[0087] It was mentioned earlier in this text that the 
second and third embodiments cooperate with each oth- 
er in a rather unique way so that these can be consid- 
ered a "combined embodiment." This is best illustrated 
in Fig. 4C, where it can be seen that the two panels 204 
and 206 of the third embodiment are positioned closer 
to the ground level than the panels 132 and 133 of the 
second embodiment Further, it can be seen that the 
door panels 1 32 and 1 33 are positioned closely adjacent 
to the arm 212 and the arm 224, and also above the 
panels 212 and 224. Thus, this permits the two door as- 
semblies 32 and 34 to be positioned, relative to one an- 
other in the open position, so as to minimize the space 
occupied and also provide full access for maintenance, 
tire change, etc. 

[0088] It is to be recognized that various modifications 
could be made in the present invention without depart- 
ing from the basic teachings thereof. It is also to be un- 
derstood that while a specific combination of linkages 
and linkage configurations are shown herein to achieve 
certain movements of the operating components, it is to 
be understood that other arrangements of such compo- 
nents or combination of other components could be sub- 
stituted to perform the basic functions as described 
herein. Therefore, it is to be understood that within the 
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broader scope of the present invention, these other pos- 
sible components and combinations of components are 
considered to be within the scope of the broader claims 
to the present invention. 

5 

Claims 

1 . A landing gear door assembly for a landing gear of 
10 an airplane, where the landing gear has a stowed 

position in the airplane and an operating position, 
said airplane having a landing gear door opening 
which is defined at least in part by first and second 
door opening edge structures, and through which 
15 the landing gear travels on a travel path moving be- 
tween its stowed and operating positions, said door 
assembly comprising: 

a) a panel section comprising at least first and 
20 second panels, each of which has first and sec- 
ond side edges and an alignment plane extend- 
ing between the first and second side edges, 
said panels having a closed positioned where 
the panels are positioned side by side to extend 

25 across at least a portion of said door opening; 

b) a positioning section operatively connected 
to said panel section to move said panels from 
the closed position to an open position where 
the panels are in proximity with one another, 

30 with the alignment planes at least partially over- 

lapping one another and said panels are clear 
of the traveling path of the landing gear. 

2. The door assembly as recited in claim 1 , wherein 
35 said first and second panels each have an outside 

surface which in the stowed position is facing am- 
bient atmosphere, and an inside surface, said posi- 
tioning section being arranged so that the first and 
second panels are moved to the open position 
40 where the inside surface of one of said panels is 
adjacent to the outside surface of the other of said 
panels. 

3. The door assembly as recited in claim 2, wherein 
45 each of said first and second panels is fixedly at- 
tached to first and second mounting arms, respec- 
tively, each of which has a first end pivotally mount- 
ed at an arm pivot location, and a second end con- 
nected to its related panel, and each panel moves 

50 from its closed position to its open position by 
traveling rotatably about the fixed pivot location of 
its related mounting arm. 

4. The door assembly as recited in claim 3, wherein 
55 the panels and their related mounting arms are ar- 
ranged to rotate in the direction away from the sec- 
ond edge structure and toward the first edge struc- 
ture, and each mounting arm in the closed position 
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of the panels extends from its related panel in a di- 
rection away from the second edge structure to its 
related pivot location which is spaced from its relat- 
ed panel away from the second edge structure. 

5 

5. The door assembly as recited in claim 4, wherein 
said panels rotate from the closed position to an in- 
termediate position where the two panels are posi- 
tioned below their related pivot locations, and when 
moved to the open position, the panels are further 10 
from the second edge structure than their related 
pivot locations. 

6. The door assembly as recited in claim 5, wherein 
the first and second arms are connected by a con- 1$ 
necting link having a first link pivot connecting end 
connected to the first mounting arm at a location 
spaced from its related arm pivot location, and a 
second link pivot connecting end connected to the 
second arm at a location spaced from its related 20 
arm pivot location. 

7. The door assembly as recited in claim 6, wherein 
the first and second ends of the connecting link are 
positioned from their related arm pivot locations by 25 
approximately equal distances. 

8. The door assembly as recited in claim 7, wherein 
said arm pivot locations are spaced at a distance 
approximately equal to spacing of the link pivot lo- 30 
cations, whereby the first and second pivot loca- 
tions and the first and second connecting locations 

of the link form a parallel linkage. 

9. The door assembly as recited in claim 2, wherein 35 
there is a third panel having an alignment plane and 
first and second side edges, said first, second and 
third panels being positioned, in the stowed posi- 
tion, so that the three panels extend across the door 
opening, said positioning section being arranged to 40 
move said third panel to a location having its align- 
ment plane overlapping with an alignment plane of 

at least one of said first and second panels. 

10. The door assembly as recited in claim 9, wherein 45 
said third panel comprises a rigid panel component 
having first and second edge portions, said first 
edge portion of the third panel having a pivot con- 
nection at said first edge structure and pivots about 
said pivot connection of the first edge structure be- 50 
tween the open and closed positions. -a 

11. The door assembly as recited in claim 10, wherein 
there are operative linkage connections between 
said first, second and third panels, and there is an 55 
actuator connected to at least one of said panels to 
cause rotation of the connected panel and thus 
cause rotation of the other two panels. 
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12. The door assembly as recited in claim 11, wherein 
there is an 

actuator which is operatively connected to said 
third panel to cause 
rotation of said third panel. 

13. The door assembly as recited in claim 12, wherein 
said door assembly is positioned at a side location 
of a fuselage of said airplane, and said third panel 
section is positioned at a furthest outward position 
from a center of said fuselage, relative to said first 
and second panels, said first, second and third pan- 
els being arranged so that in the closed position, 
these extend from the side portion of the airplane 
toward the center, and in the open position, these 
are positioned at the side of the airplane and extend 
laterally outwardly from the side of the airplane. 

14. The door assembly as recited in claim 1, wherein 
said first and 

second panels have outside surfaces which are 
exposed to outside 

atmosphere when the panels are in their closed 
position, and inside 

surfaces, said positioning section being ar- 
ranged so that in moving the panels from the 
closed position to the open position, the inside 
surfaces of the two panels are in the open po- 
sition facing one another, and the alignment 
planes of the two panels are at least partially 
overlapping. 

15. The door assembly as recited in claim 14, wherein 
said panels are hinge connected along adjacent 
side edges, and in the open position, the two panels 
are rotated toward one another during deployment 
to the open position so that inside surfaces of the 
two panels face one another. 

16. The door assembly as recited in claim 15, wherein 
said positioning section comprises a main position- 
ing arm which is pivotally mounted about a fixed piv- 
ot location, and said first and second panels are op- 
eratively connected to said arm so as to be carried 
rotatably by said arm from the closed position to- 
ward the open position, said positioning section fur- 
ther comprising a positioning linkage mounted to 
said arm and interconnected to at least one of said 
panels so as to cause said one of said panels to 
rotate relative to the other of said panels. 

17. The door assembly as recited in claim 16, wherein 
there is a secondary positioning link having one piv- 
ot end attached to fixed structure, and having a sec- 
ond end operatively connected to said positioning 
linkage so that with rotation of said main positioning 
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arm, said secondary positioning arm causes move- 
ment of at least one link of said positioning linkage. 

18. A landing gear door assembly for a landing gear of 

an airplane, where the landing gear has a stowed 5 
position in the airplane and an operating position, 
said airplane having a landing gear door opening 
which is defined at least in part by first and second 
door opening edge structures, and through which 
the landing gear travels on a travel path moving be- 10 
tween its stowed and operating positions, said door 
assembly comprising: 

a) first and second panel sections, each of 
which comprises at least first and second pan- *5 
els, each of which has first and second side 
edges and an alignment plane extending be- 
tween the first and second side edges, said 
panels having a closed positioned where the 
panels of the two panel sections are positioned 20 
in side by side alignment across said door 
opening; 

b) a positioning section operatively connected 
to said panel sections to move the panel sec- 
tions from the closed position away from each 25 
other to an open position where the first and 
second panels of each panel section are in 
proximity with one another, with the alignment 
planes at least partially overlapping one anoth- 
er and said panels are clear of the traveling 30 
path of the landing gear. 

19. The door assembly as recited in claim 18, wherein 
said first and 

35 

second panels of each section each have an 
outside surface which in the stowed position is 
facing outside air, and an inside surface, said 
positioning section being arranged so that the 
first and 40 
second panels of each panel section are moved 
to the open position where the inside surface 
of one of said panels is adjacent to the outside 
surface of the other of said panels. 

45 

20. The door assembly as recited in claim 19, wherein 
each panel is fixedly attached to a mounting arm 
which has a first end pivotally mounted at an arm 
pivot location, and a second end connected to its 
related panel, and each panel moves from its closed so 
position to its open position by traveling rotatably 
about the fixed pivot location of its related mounting 
arm. 

21. A landing gear door apparatus for two landing gears 55 
of an airplane, 

where each landing gear has a stowed position in 
the airplane and an operating position, said airplane 
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having a landing gear door opening region through 
which each of the landing gear travels on a travel 
path moving between its stowed and operating po- 
sitions, said apparatus comprising: 

a) a first landing gear door assembly compris- 
ing: 

i. a first panel section comprising at least 
firs and second panels, said panels having 
a closed position where the panels are po- 
sitioned side by side to extend across at 
least a portion of said door opening region; 

ii. a first positioning section operatively 
connected to said panel section to move 
said panels from the closed position to an 
upper open position where the first and 
second panels are in proximity with one an- 
other. 

b) a second landing gear door assembly com- 
prising: 

i. a second panel section comprising at 
least third and fourth panels, said third and 
fourth panels having a closed position 
where the panels extend across at least a 
portion of said door opening region; 

ii. a second positioning section operatively 
connected to said second panel section to 
move said panels from the closed position 
to a lower open position where the third and 
fourth panels are in proximity with one an- 
other, and positioned below said first and 
second panels in their stowed position. 

22. A method of operating a door assembly for a landing 
gear of an airplane, where the landing gear has a 
stowed position in the airplane and an operating po- 
sition, the airplane has a landing gear door opening 
which is defined at least in part by first and second 
door opening edge structures, and through which 
the landing gear travels on a travel path moving be- 
tween its stowed and operating positions, said 
method comprising: 

a) providing a panel section comprising at least 
first and second panels, each of which has first 
and second side edges and an alignment plane 
extending between the first and second side 
edges; 

b) positioning said panels in a closed positioned 
where the panels are positioned side by side to 
extend across at least a portion of said door 
opening; 

c) utilizing a positioning section that operatively 
connected to said panel section to move said 
panels from the closed position to an open po- 
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sition, in a manner that the panels in the open 
position are in proximity with one another, with 
the alignment planes at least partially overlap- 
ping one another and said panels are clear of 
the traveling path of the landing gear. 
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